A novel gene, cilia flagella associated protein 44, encoding an enzyme cleaving FtsZ and tubulin contributes to the regulation of secretory pathway.
We identified a novel gene, encoding the central region of the cilia and flagella associated protein 44 (Cfap44), that regulates trafficking of cellular components and morphology via the cleavage of cellular proteins (particularly β-tubulin). Although Cfap44 is registered in GenBank, the functions of both the central part and full-length protein are unknown except for a polymorphism associated with proprotein convertase 9 activity, the third gene of familiar hyper-cholesterolemia. In mice and humans, both unspliced and spliced RNAs were transcribed, and the spliced form was predominantly transcribed in the brain and embryonic tissues. In transfectants carrying this gene, various cellular processes such as cell division, transport of cellular components, and proteolytic processing of several proteins were found to be affected. The cleavage of β-tubulin was observed. A bacterial tubulin homolog, cell division protein FtsZ, was also cleaved in vivo and in vitro by the spliced form of Cfap44 product. Furthermore, the unspliced form showed proteolytic activity with low substrate specificity. Various biological activities of Cfap44 may be due to a direct effect of cleavage of β-tubulin inhibiting microtubule formation, or an indirect effect with the cross-recognition of the cleavage site between β-tubulin and other molecules.